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0 A combine harvester (1) comprises a threshing (9). Above the cleaning mechanism (9) at a location 
and separating mechanism (8). a cleaning mecha- offset from a discharge aperture (62) of the tailings 
nism (9) disposed to receive threshed and separated conveyor means (52) a resilient screen (86) is pro- 
crop material from the threshing and separating vided which, in use, intersects the tailings flow and is 
mechanism (8) and operable to separate tailings operable to absorb the l<inetic energy thereof which 
therefrom.tailings rethresher means (44) associated is imparted thereto by the tailings conveyor means 
with the cleaning mechanism (9) for rethreshing the (52). A deflector (72) is operatively associated with a 
tailings separated therein, and tailings conveyor forwardly inclined outlet portion (70) of the tailings 
means (52) for recycling rethreshed tailings from the conveyor means (52) to evenly spread and project 
rethresher means (44) to the cleaning mechanism the tailings against the screen (86). 




BEST AVAILABLE COPY 

Rank Xerox (UK) Business Services 

(3.10/3.6/3.3.1) 

09/27/2004, EAST Version: 1.4.1 



1 EP 0 576 



The present invention relates to combine har- 
vesters and more particularly to the tailings re- 
cycling device employed in such machines. 

While the terms "grain", "straw", "chaff" and 
"tailings" are used principally throughout this de- 5 
scription for convenience, it should be understood 
that these terms are not intended to be limiting. 
Thus "grain" refers to that part of the crop material 
which is threshed and separated from the discar- 
dable part of the crop material which is referred to io 
as "straw " and "chaff". Incompletely threshed 
ears are referred to as "tailings". Also, the terms 
"fon«^ard", "rearward", "left" and "right", when 
cited in connection with the combine harvester 
and/or components thereof, are determined with 75 
reference to the direction of operative travel of the 
combine harvester in the field and should not be 
taken as limiting. 

In known combine harvesters, grain is threshed 
and separated in a threshing and separating 20 
mechanism and the separated grain, together with 
impurities of all sorts, such as chaff, dust, straw 
particles and tailings, is fed to a cleaning mecha- 
nism for cleaning. Clean grain is collected below 
the cleaning mechanism and fed to a grain tank for 25 
temporary storage. The tailings are separated from 
the clean grain and impurities for reprocessing. 
This reprocessing either involves recycling the tail- 
ings through the threshing and separating mecha- 
nism or treating them in a separate tailings reth- 30 
reshing means. In both cases the tailings are con- 
veyed through an elevator which usually is of the 
paddle type but which also may consist of any 
other suitable type of conveying means such as an 
ejector blower or an auger conveyor. 35 

In conventional combine harvesters, wherein 
the tailings are recycled through the threshing and 
separating mechanism, a tailings elevator extends 
at one side of the machine between a location 
beneath the cleaning mechanism, where the tail- 40 
ings are collected, and a location forwardly and 
generally above the level of the threshing means at 
one side thereof and at which location the elevator 
supplies the tailings to a transverse tailings distrib- 
uting auger which Is operable to spread the tailings 45 
more or less evenly across the width of the thresh- 
ing mechanism. This arrangement of the tailings 
elevator and the distributing auger is relatively long 
and hence is expensive and takes up much room, 
whereby it is cumbersome and access to other so 
components of the machine and drive means 
therefor is hampered considerably. 

Instead of using a tailings distributing auger, it 
Is proposed in DE-A-2.037.446 to discharge the 
tailings from the tailings elevator by means of a 55 
paddle rotor which throws the tailings against a 
series of chain portions, dangling transversely in 
front of the threshing mechanism and intended to 
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procure a spreading effect on the tailings flow. 
What efficient spreading is concerned, such an 
arrangement however is found to be very sensitive 
to a.o. the tailings flow rate, the composition of the 
tailings and the density thereof as a result of the 
uncontrolled rebounding of grain kernels against 
the chain portions. 

It has to be considered that in the presently 
large capacity machines, the threshing and sepa- 
rating devices have a considerable width, calling 
for high demands what the distribution of the re- 
cycled tailings is concerned. Moreover, whatever 
kind of distributing device Is employed, even small 
percentages of tailings on large capacity machines 
represent considerable volumes whereby the re- 
cycling of these volumes of tailings through the 
threshing and separating mechanism often may 
lead to uneven loading and/or overloading of the 
various components both of which are disadvanta- 
geous as both ultimately result in considerable 
grain losses. 

In other known combine harvesters, indepen- 
dent tailings rethreshers have been provided which 
are normally arranged to receive the tailings from 
the cleaning mechanism and to discharge the reth- 
reshed tailings onto the grain pan of the cleaning 
mechanism to recycle the tailings therethrough. 
This arrangement Is advantageous in as far as the 
main threshing and separating mechanism can be 
used to its full capacity without any risk of un- 
evenly loading or overloading it with tailings. 

Nevertheless, recycling the tailings directly 
through the cleaning mechanism also has some 
disadvantages, a major one arising from the fact 
that, due to the confined space inbetween the 
threshing and separating mechanism on the one 
hand and the cleaning mechanism on the other 
hand, it is very difficult to provide adequate tailings 
distributing means which satisfactorily spread the 
tailings evenly over the cleaning mechanism with- 
out hampering the operation of as well the thresh- 
ing and separating mechanism as the cleaning 
mechanism. 

For this reason, most tailings return devices 
which recycle the tailings through the cleaning 
mechanism do not comprise specific distributing 
means but try to obtain some spreading effect by 
forcefully ejecting the tailings onto the rear end of 
the grainpan or eventually onto the front portion of 
the sieves of the cleaning mechanism from one or 
both transverse sides of the harvester. A combine 
harvester employing a tailings recycling mecha- 
nism of such a nature is disclosed in GB-A- 
1.136.202. It readily will be appreciated however 
that without taking any special precautions, the 
spreading pattern of the tailings Is easily disturbed 
due to varying volumes or density changes of 
recycled tailings, which result from varying crop 
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conditions, or as a result of varying harvesting 
conditions, such as operation on transversely in- 
clined slopes. 

Moreover, it is well known in the art that the 
reciprocating action of the cleaning mechanism in 
general and the grainpan in particular procures a 
preconditioning effect to the layer of crop material 
(including grain, chaff and straw particles), which is 
separated by the threshing and separating mecha- 
nism and is transported on the grain pan, whereby 
the grain kernels contained in said layer are urged 
to sink therethrough and to concentrate at a bottom 
portion thereof in order to prepare the layer for 
subsequent cleaning action by the cleaning sieves. 
Accordingly, discharging the tailings on top of the 
transported layer at a location behind the threshing 
and separating area i.e. already a considerable 
distance away from the front of the cleaning 
mechanism and thus at a location where a substan- 
tial degree of preconditioning already has occurred, 
completely undoes the preconditioned state of the 
layer already obtained. 

Furthermore, a cleaning mechanism of a com- 
bine harvester normally is composed of separate 
sections, extending lengthwise thereof. Each sec- 
tion is separated from adjacent sections by up- 
standing dividers which are present as well on the 
grainpan as on the cleaning sieves- and which are 
operable to allow only for restricted sideways 
movement of crop material transported by the 
cleaning mechanism. When discharging the tailings 
from a transverse side of the harvester under a 
sharp angle onto the top of the layer of crop 
material supported and transported by the grain- 
pan, the grain kernels contained in said tailings 
have a tendency to penetrate said layer and to 
continue their trajectory until movement thereof is 
restricted by a divider, delimiting, in that direction, 
the section in which the grain kernels have been 
projected. As a result of this action, grain starts to 
accumulate on one side of a section whereas the 
chaff material of the transported layer, which is 
much lighter than the grain, is dispelled to the 
other transverse side of the section whereby the 
even distribution of grain and chaff transversely of 
a section becomes disturbed. It Is clear that con- 
centrating the grain on one side of a section and 
the chaff material at the other side thereof, results 
in over- and underloading of the respective section 
sides, leading ultimately to grain losses at both 
sides of a section. 

It therefore is the objective of the present in- 
vention to overcome or at least attenuate the afore- 
mentioned drawbacks and to provide a simple and 
effective tailings return system which evenly dis- 
tributes the tailings over a layer of crop material 
transported by the cleaning mechanism without 
disturbing the interior distribution of the crop ma- 



terial of said layer. 

According to the present invention, a combine 
harvester is provided comprising : 

- a threshing and separating mechanism. 

5 - a cleaning mechanism disposed to receive 
threshed and separated crop material from 
the threshing and separating mechanism and 
operable to separate tailings therefrom, 

- tailings rethresher means associated with the 
70 cleaning mechanism for rethreshing the tail- 
ings separated therein, and 

- tailings conveyor means for recycling reth- 
reshed tailings from the rethresher means to 
the cleaning mechanism. 

15 The combine harvester is characterized in that 
a screen is provided above the cleaning mecha- 
nism at a location offset from a discharge aperture 
of the tailings conveyor means: said screen, in use. 
intersecting the tailings flow and being operable to 
20 absorb the kinetic energy thereof which is imparted 
thereto by the tailings conveyor means. 

The tailings conveyor means comprises a 
cranked outlet duct helping to concentrate the tail- 
ings flow against one side thereof. The recycled 
25 tailings, emerging from the discharge aperture of 
the outlet duct in a concentrated layer, are evenly 
spread over the width of the grain pan by means of 
a curved deflector whilst being projected forwardly 
against the screen, which is suspended from a 
30 concave of the threshing and separating mecha- 
nism. The tailings impinging on the screen are 
slowed down and fall freely onto the grain pan 
extending underneath. 

A combine harvester, embodying the present 
35 invention, will now be described in greater detail, 
by way of example, with reference to the accom- 
panying drawings, in which : 

Figure 1 Is a schematic side view of a combine 
harvester incorporating the present invention, 
40 Figure 2 is a sectional view, to a larger scale, of 
the components indicated at II in Rgure 1, 
Figure 3 is a partial sectional top view taken 
along the line Ill-Ill of Figure 2, and 
Figure 4 is a perspective view, to a larger scale, 
45 of a component of Figure 3, as seen in the 
direction of arrow F. 

With reference to the drawings, particulariy Fig- 
ure 1. a combine harvester, generally indicated at 
1 , comprises a main chassis or frame 2 supported 

50 on a front pair of drive wheels 3 and a rear pair of 
steerable wheels 4 (only one wheel of each pair 
being shown). Supported on the main chassis 2 are 
on operator's platform 5, with operator's cab 6. a 
grain tank 7, a threshing and separating mecha- 

55 nism 8. a grain cleaning mechanism 9 and a power 
plant or engine 1 0. A conventional header 1 1 and 
straw elevator 12 extend forwardly of the main 
chassis 2 and the header 1 1 is pivotally secured to 
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the chassis 2 lor generally vertical movement 
which is controlled by extensible hydraulic cyl- 
inders 13. 

As the combine harvester 1 Is propelled for- 
wardly over a field with standing crop, the latter Is 
severed from the stubble by a sickle bar on the 
header 1 1 , whereafter the header 1 1 and the straw 
elevator 12 supply the cut crop to the threshing 
and separating mechanism 8. The crop received 
therein is threshed and separated, that is to say. 
the crop is rubbed and beaten, whereby the grain, 
seed or the like, is loosened and separated from 
the straw, coils or other discardable part of the 
crop. 

The combine harvester illustrated in Figure 1 
comprises a conventional threshing and separating 
mechanism including a rotatable threshing cylinder 
14 cooperable with a stationary threshing concave 
15. a so-called straw beater 16 with a cooperable 
beater grate 17, and a separator rotor 18 with 
associated concave 19. Conventional straw walkers 
20 are operable, in use, to discharge a mat of 
remaining crop material (i.e. mainly straw as the 
grain is separated therefrom) through a straw hood 
21. 

The grain cleaning mechanism 9 exemplified in 
Figure 1 commonly Is disposed underneath the 
threshing and separating mechanism 8 to receive 
the separated grain on a grain pan 22. Generally, 
the cleaning mechanism 9 is operatively connected 
to an eccentric drive (not shown) to effect a gen- 
erally fore-and-aft reciprocating movement thereof 
to convey the threshed grain in a rearward direc- 
tion. Sieve means 24 are positioned rearwardly of 
the grain pan 22 to receive threshed grain con- 
veyed rearwardly therefrom and clean the threshed 
grain from chaff, tailings and other debris conveyed 
therewith. Typically, the sieve means 24 include an 
upper chaffer sieve 26 and a lower cleaning sieve 
28 mounted for opposing fore-and-aft reciprocating 
movement. A cleaning fan 30 is disposed below 
the grain pan 22 and forwardly of the sieves 26, 28 
to blow air upwardly through the latter in order to 
remove chaff and debris from the grain. 

A clean grain collecting chute 32 and a tailings 
collecting chute 34. which are generally known in 
the art, are disposed below the sieves 26 and 28 
and are arranged to discharge clean grain and 
tailings received from said sieves Into a clean grain 
auger trough 36 and a tailings auger trough 38, 
respectively. The clean grain auger trough 36 ex- 
tends transversely of the combine harvester and 
contains a clean grain auger 40 having a discharge 
end adjacent one side of the cleaning mechanism 
9 to which collected grain is conveyed. A clean 
grain elevator (not shown) extends from said dis- 
charge end, alongside the threshing and separating 
mechanism 8 for elevating the clean grain into the 
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grain tank 7 for temporary storage. 

The tailings auger trough 38 also extends 
transversely of the machine and comprises a dis- 
charge end at the other side of the cleaning 

5 mechanism 9 when compared to the location of the 
discharge end of the clean grain auger 40. Refer- 
ring specifically to Figure 2, a tailings auger 42 is 
disposed in the tailings auger trough 38 for convey- 
ing the collected tailings towards a tailings reth- 

10 resher device, generally indicated at 44 and com- 
prising a.o. a tailings rethresher rotor 46 provided 
in a housing 47. Stationary aggressive rethresher 
rasps 48, mounted on a section of the inside of the 
housing 47, cooperate with rethresher rasps 50 

75 carried by the rotor 46 to thoroughly rethresh the 
tailings passing inbetween. The operation of the 
tailings rethresher device as briefly described 
hereabove is known in the art and is disclosed In 
more details in GB-B-2.051 .541 , to which reference 

20 is made. 

A tailings return conveyor 52 extends between 
an outlet 54 of the tailings rethresher 44 and an 
aperture In the combine side wall above the level 
of the grain pan 22. The conveyor 52 is inclined 

25 upwardly in a forward direction and comprises a 
cylindrical auger tube 56 In which an auger 58 is 
installed. At the discharge end. the auger tube 56 
flares outwardly and is coupled to an Impeller 
housing 60 which extends coaxially with the auger 

30 tube 56 and has a discharge opening 62 coinciding 
with the opening in the combine side wall above 
the grain pan 22. A rotor 64 having impeller blades 
65 mounted on an extension 66 of the shaft of the 
auger 58, is provided In the housing 60 and is 

35 operable to discharge the rethreshed tailings to- 
wards the grain pan 22. 

As seen in top view In Figure 3, the impeller 
housing 60 has a cranked shape, the function of 
which will be explained furtheron, and which is 

40 composed, on the one hand, by a generally cylin- 
drical portion 68 housing the rotor 64 which is 
perpendicularly oriented relative to the machine 
frame and, on the other hand, by a parallelogram- 
shaped outlet portion 70 which is angled forwardly 

45 relative to the machine frame. 

As an extension of the rear wall 71 (as seen in 
the direction of operative travel of the harvester) of 
the outlet portion 70, a deflector 72 is disposed to 
spread the discharged tailings substantially evenly 

50 across the width of the grain pan 22. The deflector 
72, which is only schematically shown in Rgure 3, 
comprises a generally straight portion 74 in align- 
ment with the rear wall of the housing 70 already 
mentioned, followed by a series of individual, 

55 curved deflector strips 76 to 78. positioned one 
above the other and of which the individual radius 
of curvature increases from the deflector strip 76 
over the strip 77 to the strip 78, i.e. from the top to 

4 
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the bottom of the deflector 72. As best seen in the 
perspective view of Figure 4, the deflector 72 fur- 
ther comprises extending flanges 80 and 82, delim- 
iting the deflector 72 at the top and bottom respec- 
tively, giving it a channel-shaped form, and a 
mounting plate 84 for attaching the deflector 72 to 
the machine frame 2 interiorly thereof. 

Turning again to figures 2 and 3, a screen or 
canvas 86. which Is attached to a front portion of 
the beater grate 17 and hanging down therefrom 
towards the grain pan 22, is operable to form an 
obstruction for grain material separated through the 
threshing concave 15 in a rearward direction in 
order to prevent said material from being thrown 
and scattered directly onto a rearward portion of 
the grain pan 22, I.e. close to the grain receiving 
portion of the chaffer sieve 26. Indeed, if the fore- 
going would happen to occur, then the pre-con- 
ditioning action of the grain pan 22 would be dis- 
turbed in as much as the grain thrown upon the 
layer of crop material at the rearward region of the 
grain pan 22 would have insufficient time to pene- 
trate said layer, thereby running the risk of not 
reaching the sieve surface and of being dis- 
charged, together with chaff material, onto the 
ground. The screen 86 stops short of the grain pan 
22 in order to allow crop material, separated 
through the thresher concave 15 and piled up on 
the front portion of the grain pan 22. to pass freely 
underneath. 

Vertically affixed to the rearward side of the 
screen 86 or in other words facing in the direction 
of the outlet of the cleaning mechanism 9, a num- 
ber of angled members 88 and 89 are provided for 
a purpose to be described furtheron. 

In operation of the combine harvester 1, the 
rethreshed tailings are conveyed by the auger 58 
and discharged in the impeller housing 60 where 
they are engaged and transported in an overshot 
manner by the impeller rotor 64. The impeller 
blades 65 may be extended (not shown) into the 
auger tube 56 to ensure that, when only small 
volumes of tailings are recycled, all transported 
crop material is given enough speed before leaving 
the housing 60. The tailings thus leave the impeller 
housing 60 at the upper region thereof in a gen- 
erally concentrated flow whereby a substantial part 
thereof is projected against the rear wall 71 of the 
outlet housing 70 in a manner such that the tailings 
flow is spread over the total height of said wall 71 
in a virtually condensed layer. Upon leaving the 
housing 70, the threshed tailings are tangentially 
intercepted by the deflector 72 and, dependent on 
the trajectory followed thereover, are deflected to 
the one or other side of the machine. Indeed, 
tailings travelling at the upper region of the deflec- 
tor 72 encounter the deflector strip 76 with its large 
radius of curvature whereby the tailings flowing 



thereover are guided diagonally fon^rardly across 
and above the grain pan 22 towards the opposite 
side thereof. The deflector strip 77 forming a mid- 
dle part of the deflector 72 is operable to direct the 

5 tailings more to a central area above the grain pan 
22. Finally, the strip 78 is curved such that the part 
of the tailings flow passing thereover, rather than 
being thrown to the side of the harvester opposite 
to the discharge opening 62, is smoothly deflected 

70 In a generally straight forward direction so as to 
keep said part of the tailings at the same side as 
where it is discharged. 

Depending on the degree of Inclination of the 
outlet portion 70, some tailings may leave the im- 

76 peller housing 60 without engaging the rear wall 71, 
but nevertheless will encounter the deflector 72 
and consequently will be subjected to the deflect- 
ing action thereof. 

The deflector 72 thus Is highly efficient to 

20 spread the rethreshed tailings substantially evenly 
across the width of the grainpan 22. To even fur- 
ther improve the spreading effect of the deflector 
72 and as has been exemplified in Rgure 4 in 
connection with only one of the deflector strips 76 

25 to 78. the strip 76 Is provided with a slanting 
discharge edge 90, whereby crop material passing 
thereover at the upper region thereof is released 
earlier from the strip 76, and hence is thrown 
further to the right as seen in Figure 3, when 

30 compared to crop travelling over a lower portion of 
said strip 76. It will be clear from the foregoing that 
also the strips 77 and 78 may be provided with a 
slanting discharge edge in order to obtain a same 
effect. 

35 The main purpose of the deflector 72 is not 
only to procure an even spreading, but also to 
direct the tailings flow in a fon/vard direction with 
the aim to deliver said tailings to the grain pan 22 
as far forwardly as technically and functionally pos- 

40 sible. The reasoning therebehind will be clear to 
anyone skilled In the art, namely prolonging the 
time that the tailings will spend on the grain pan 22 
and thus ensuring that the grain contained in the 
tailings will have sufficient time to reach the lower 

45 slice of the transported layer of crop material be- 
fore being processed by the cleaning sieves. 

A still further important characteristic of the 
deflector 72 is to avoid that recycled tailings are 
discharged either upwardly towards and into the 

50 threshing and separating concaves or that they are 
projected directly into the crop layer on the grain 
pan 22. To this end, the design of the deflector 72 
in combination with the configuration of the impel- 
ler housing 60 is such that the recycled tailings are 

55 released from the deflector 72 in a generally hori- 
zontally directed stream. The upstanding flanges 
80 and 82, which delimit the deflector at respec- 
tively the upper and lower end thereof, are also 
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provided in this respect. Indeed, the flange 80 
prevents crop material from leaving the deflector 
strip 76 in an upward direction as said material 
otherwise would Interfere with the threshing and 
separating function of the threshing and separating 
concaves. The flange 82 operates in a comparable 
manner In that tailings which have a tendency to 
project straight into the layer on the grain pan 22 
are Intercepted by the flange 82 and redirected 
generally horizontally. 

In as much as the recycled tailings travel along 
the deflector 72 in a rather concentrated layer, the 
flanges 80 and 82 may be minimal In height but 
nevertheless perform as expected. Hence, as seen 
in a vertical direction, the deflector 72 takes up 
only a confined space whereby the separating ac- 
tion of the concaves thereabove is not impeded. 

The stream of tailings spread by the deflector 
72 is intersected by the screen 86, which is dis- 
posed at right angles to the driving direction and 
which extends the full transverse width of the grain 
pan 22 at a location offset to the front of the 
tailings discharge area 62. The screen 86 prefer- 
able is made of an elastic material such as rubber 
for example in order to considerably reduce or 
completely absorb the kinetic energy of the tailings 
impinging thereon. Consequently, the tailings are 
slowed down instantly and drop or. rain down on 
the grain pan 22 in a generally vertical direction, 
mainly under influence of gravitational forces alone. 
The angled members 88 provided on the screen 86 
at the right hand side of the machine are generally 
oriented in the direction of the deflector 72 and are 
operable, as a precautionary measure, to restrict 
horizontal sideways movement of tailings material 
In case it nevertheless still would contain enough 
energy after impact on the screen 86 to slide 
therealong. This material indeed will be caught in 
the sharp angle between such a member 88 and 
the screen 86 and will equally fall downwardly onto 
the grain pan 22. The other angled members 89 at 
the left hand side of the machine and thus nearest 
to the deflector 72 are pointing away therefrom and 
as such present an additional deflector surface for 
the tailings flow in order to further improve the 
delivery of tailings to the left hand side of the grain 
pan 22. 

As shown in Figure 3, the grain pan 22 is 
divided in several sections 92 separated from each 
other by divider plates 94. Although not compul- 
sory, the positioning and the total number of an- 
gled members 88 and 89 more or less corresponds 
to the arrangement of the sections 92 and, in 
combination with the spreading effect obtained by 
the deflector 72. ensures that each section 92 
receives an equal amount of tailings in a manner 
such that the interior distribution of the crop ma- 
terial in each section 92 is not disturbed. Of 



course, the number of angled members 88 and 89 
is also related to the effective width of the cleaning 
mechanism 9 and also the curvature of the deflec- 
tor strips 76 to 78 is related to said width. 

5 Conclusively, a tailings return system con- 

structed in accordance with the present invention 
offers a simple but nonetheless effective means to 
spread the tailings evenly over a forward portion of 
the grain pan 22 without hampering the operation 

10 of the threshing and separating mechanism and 
without disturbing the grain and chaff distribution in 
the grain pan sections, irrespective of the volumes 
and composition of the tailings recycled. 

Although the present invention has been de- 

75 scribed with reference to a tailings retum system of 
the auger type, it will be clear that it should not be 
limited thereto but equally applies to any other 
suitable type of conveyor means such as an ejector 
blower for example. In a further alternative arrange- 

20 ment, a tailings return device is provided at both 
lateral sides of the combine harvester 1 ; each such 
device thus recycling only half of the tailings 
amount towards the grain cleaning mechanism 9. A 
deflector provided at each discharge opening is 

25 operative either to spread the recycled tailings of 
one side over only half the width of the grain pan 
22 or to spread them nevertheless over the total 
width thereof whereby, in the latter case, the gen- 
erally oppositely directed streams of tailings are 

30 interlaced. Naturally, in each case, a flexible screen 
is provided to intercept the tailings flow. The 
screen is not necessarily provided with angled 
members but may have a corrugated shape to 
procure a comparable effect. 

35 The present invention furthermore advanta- 
geously can be incorporated in tailings return de- 
vices which recycle the tailings through the thresh- 
ing and separating mechanism of a combine har- 
vester whereby the even distribution of the tailings 

40 across the transversal width of such a mechanism 
is ensured in a simple and effective manner. 

Finally, in a still further embodiment, the tail- 
ings again are recycled to the cleaning mechanism 
9 but at a location straight underneath the threshing 

45 concave 15 proximate to the front end of the grain 
pan 22. In this arrangement, the tailings are de- 
flected rearwardly and projected against the front 
face of the screen 86, whereupon the angled mem- 
bers 88. 89 have been provided. 

50 

Claims 

1. A combine harvester (1) comprising : 

- a threshing and separating mechanism 
55 (8). 

- a cleaning mechanism (9) disposed to 
receive threshed and separated crop ma- 
terial from the threshing and separating 
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mechanism (8) and operable to separate 
tailings therefrom, 

- tailings rethresher means (44) associated 
with the cleaning mechanism (9) for reth- 
reshing the tailings separated therein, 
and 

- tailings conveyor means (52) for recycl- 
ing rethreshed tailings from the reth- 
resher means (44) to the cleaning 
mechanism (9), and 

characterized in that a screen (86) is 
provided above the cleaning mechanism 
(9) at a location offset from a discharge 
aperture (62) of the tailings conveyor 
means (52); said screen (86). in use, 
intersecting the tailings flow and being 
operable to absorb the kinetic energy 
thereof which is imparted thereto by the 
tailings conveyor means (52). 

2. A combine harvester (1) according to claim 1 
characterized in that the screen (86) is made 
of a resilient material such as rubber. 

3. A combine harvester (l)according to claim 1 or 
2 characterized in that, across the width of the 
screen (86) and oriented perpendicularly to the 
tailings flow, a number of angled members (88, 
89) are attached to said screen (86) for either 
refraining the tailings flow from shifting side- 
ways along the surface thereof, or, to the con- 
trary, imposing a sideways shifting effect on 
said tailings flow. 

4. A combine harvester (1 ) according to claim 3 
characterized in that the angled members (88, 
89) comprise a surface which stands proud of 
the screen (86); said surface of the angled 
members (89) nearest to the side of the dis- 
charge aperture (62) facing in the direction of 
said aperture (62) whereas said surface of the 
other angled members (88) remote from the 
discharge aperture (62) being oriented gen- 
erally in said direction. 

5. A combine harvester (1) according to any of 
the preceding claims characterized in that the 
screen (86) substantially extends the full trans- 
verse width of a grain pan (22) of the cleaning 
mechanism (9), is vertically suspended from a 
concave (17) of the threshing and separating 
mechanism (8) and reaches towards the grain 
pan surface (22), stopping short thereof. 

6. A combine harvester (1) according to claim 5 
wherein the threshing and separating mecha- 
nism (8) further comprises a threshing cylinder 
(14) cooperable with a threshing concave (15) 



for threshing and separating crop material 
therethrough, characterized in that the front 
face of the screen (86) is operable to intercept 
crop material separated through the threshing 
5 concave (15) in a rearward direction and to 

prevent said material from being thrown on a 
rearward portion of the grain pan (22). 

7. A combine harvester (1) according to any of 
10 the preceding claims characterized in that the 

tailings conveyor means (52) comprises an 
outlet portion (70), inclined relative to the fore- 
and-aft extending axis of the combine har- 
vester (1) and of which the discharge aperture 
75 (62) coincides with an opening in the combine 

frame (2) and faces in the direction of the 
screen (86). 

8. A combine harvester (1) according to claim 7 
20 characterized in that the tailings conveyor 

means (52) further comprises : 

- an auger-like conveyor (58) extending in 
a housing (56) between the tailings reth- 
resher means (44) and the cleaning 

25 means (9); and 

- an impeller rotor (64), mounted coaxially 
on the discharge end of said conveyor 
(58) and surrounded by an impeller 
housing (68) which is positioned at right 

30 angles to the machine frame (2); said 

housing (68) being operatively connected 
to the outlet portion (70) and defining an 
angle inbetween in a manner such that a 
substantial portion of the recycled tail- 

35 ings impelled by the impeller rotor (64) is 

projected against and along a facing wall 
portion (71) of said outlet portion (70) 
thereby emerging from the discharge ap- 
erture (62) in a substantially coherent 

40 Stream. 

9. A combine harvester (1) according to any of 
the preceding claims characterized in that a 
deflector (72) is operatively associated with the 

45 discharge aperture (62) of the tailings conveyor 
means (52) to receive the tailings emerging 
therefrom and to substantially evenly spread 
said tailings across the full width of the clean- 
ing mechanism (9) In the direction of the 

50 screen (86). 

10. A combine harvester (1) according to claim 9 
characterized in that the deflector (72) is ar- 
cuately shaped and comprises a number of 

55 deflector strips (76 to 78). extending in the 
direction of operative flow of crop material 
thereover and having different radii of curva- 
ture; the arrangement being such that each 
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individual deflector strip (76, 77 or 78) is op- 
erable to deflect the crop material passing 
thereover in a generally predetermined direc- 
tion which differs from the directions obtained 
with the other deflector strips (76, 77 or 78). s 

11. A combine harvester (1) according to claim 10 
characterized in that said directions of deflec- 
tion, obtained when theoretically crossing the 
deflector (72) from top to bottom, vary from the io 
transverse side of the cleaning mechanism (9) 
furthermost of said deflector (72) towards the 
transverse side of the cleaning mechanism (9) 
nearest thereto. 

75 

12. A combine harvester (1) according to claim 9 
to 11 when appended to claim 8 characterized 
in that the deflector (72) registers with the wall 
portion (71) of the outlet portion (70) and de- 
flects the recycled tailings in a generally hori- 20 
zontal stream above and across the cleaning 
mechanism (9). 

13. A combine harvester (1) according to any of 

the claims 9 to 12 characterized in that the 25 
deflector (72) comprises upstanding flanges 
(80. 82) delimiting said deflector (72) at its 
upper and lower edge for preventing crop ma- 
terial passing thereover from being deflected in 
an upward, respectively downward direction. 30 
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